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Supplementary File: S1 Protocol Study protocol for systematic review and meta-analysis to 

determine the Risk Factors for Opioid Induced Respiratory Depression in Surgical Patients. 

 

Kapil et al. “Risk Factors for Opioid Induced Respiratory Depression in Surgical Patients: 

A Systematic Review and Meta-Analyses.”  

 

Objective 

In this systematic review and meta-analysis, we aim to investigate the Risk Factors for Opioid 

Induced Respiratory Depression (OIRD) in Surgical Patients. 

 

Inclusion criteria 

Study types 

• All observational studies will be eligible for the systematic review and meta-analysis 

including cohort, case-control and case series designs. Case reports, review articles, and 

editorials will be excluded.  

• We will include all studies which were published as original reports and presented 

information on the relation between the risk factors and OIRD.  

Participants 

• Studies with adult patients (>18 years) undergoing surgery will be included.  

Definition of exposure 

• All studies which used opioids in the postoperative period will be included. 

Outcomes 

• All studies which reported at least one risk factor evaluating the opioid induced 

respiratory event in OIRD group and control groups will be included (case series 

included). OIRD definitions will be extracted from the identified studies to develop a 

working definition. 

• The adjusted or unadjusted OR will either be extracted from the published article or 

calculated by the authors.  
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• If the OR is not directly reported or cannot be readily extracted from the published data, 

the reviewers will contact the corresponding authors for additional information (e.g., data 

provided in 2x2 contingency tables). 

 

Publication type 

• Only articles that are available in full text and are in English language will be included. 

 

Search Methods  

We will search the following electronic databases: 

• PubMed-MEDLINE  

• MEDLINE in-process 

• Embase and Embase Classic  

• Cochrane Central Register of Controlled Trials  

• Cochrane Database of Systematic Reviews  

• PubMed  

• ClinicalTrials.Gov  

 

In these databases, we will search according to the thesaurus of the NCBI MESH browser the 

following terms and combinations of keywords in full text. The search included the combination 

of the following MESH key words: risk factors, analgesia, opioid, alfentanil, buprenorphine, 

butorphanol, codeine, fentanyl, hydromorphone, meperidine, morphine, oxycodone, remifentanil, 

sufentanil, tramadol, respiratory insufficiency, work of breathing, hypoventilation, apnea, 

bradypnea, breathlessness, dyspnea, opioid-induced respiratory depression, post-operative 

respiratory depression, opioid-induced ventilatory insufficiency, respiratory insufficiency, 

respiratory complication, respiratory depression, respiratory difficulty, respiratory event, 

respiratory failure, respiratory impairment, shortness of breath, ventilatory depression, 

ventilatory difficulty, ventilatory failure, ventilatory impairment, ventilatory insufficiency and 

cardiac arrest. 
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Additionally, bibliographies of identified publications and published reviews will be hand 

searched for potentially relevant articles. Authors will be contacted if data, methods and/or 

parameter definitions provided from the respective studies are unclear. 

 

Reviews 

All references cited in the identified reviews will be manually searched for potentially relevant 

studies. 

 

Data collection 

 Two reviewers (KG, MN) will independently scrutinize the list of titles, and if available 

the abstracts, to determine potential usefulness of the article. Final selection will be based on the 

full text of potentially relevant articles by the reviewers independently. If a consensus could not 

be reached, the senior author was consulted to make the final decision. Study quality will be 

measured using the Newcastle–Ottawa scale (Wells et al. 2011). 

 

 The following study characteristics will be extracted: study ID, publication year, country, 

study design, cohort size, demographic data (age, gender, BMI), comorbidities, surgical 

procedures, opioids details (amount, route of administration etc), anesthesia type and length of 

hospital stay. From all eligible studies, relevant data will be abstracted in duplicate, using a 

standardized data extraction sheet. An independent reviewer will confirm all data entries and will 

check at least twice for completeness and accuracy. A modified version of Newcastle-Ottawa 

scale will be used to rate quality indicators. 

 

Meta-analysis  

Dichotomous or continuous comparisons 

• For dichotomous risk factors the odds ratio (OR) comparing each risk factor, with 95% 

confidence interval (CI), will be calculated from the number of events in each group and total 

number in each group (OIRD group vs. control group).  

• For continuous risk factors the weighted difference in means between groups was calculated 

from the mean and standard deviation in each group (OIRD group vs. control group). 
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• Random effect inverse Variance meta-analysis models to estimate the pooled odds ratios for 

risk of opioid induced respiratory events will be constructed across all studies.  

 

Assessment of heterogeneity  

• Impact of heterogeneity will be assessed by calculating the I2 according to Higgins et al. 

(Higgins JP et al. 2003).  

 

Influence analysis 

• Robustness of the pooled estimates will be checked by influence analyses. Each of the 

studies will be individually omitted from the data set, followed in each case by 

recalculation of the pooled estimate of the remaining studies. 

• Forest plots: Forest plots will be plotted with summary points. 

 

Evaluation of bias and confounding 

Publication bias 

• Publication bias will be assessed by inspection of the funnel plot and formal testing for 

funnel plot asymmetry, using Egger’s test (Sterne JA et al. 2001). 

 

Discussion and Evaluating 

• The results will be critically and integratively discussed. 

	

  
 
 
 
 
 
 
 
 


